Newark yield the most precise age estimates for the late Triassic, and form the basis for our revised stratigraphy.
Brumano and Costa Imagna
Only the upper portion of the Brumano section in the Lombardian basin has magnetostratigraphy, while the lower portion relies on conodont biostratigraphy . The magnetostratigraphic correlation between the upper portion of Brumano and the Newark -APTS results in a corresponding age model for Brumano .
However, conodont samples J279 and J270 from Brumano used by Trotter et al. (2015) occur below the first magnetostratigraphic data at Brumano, and the stratigraphic location of these two samples is not indicated on the Brumano stratigraphic column in any of these publications. These samples are left with their respective ages assigned by Trotter et al. (2015) and not used in the ESS analysis of this study.
Costa Imagna was correlated to Brumano based on laterally lithostratigraphic marker beds by Muttoni et al. (2010) . Two samples (J 22a and J 18c) from Costa Imagna are used in Trotter et al. (2015) 
18
O curve. Sample J 18c is identified as the conodont assemblages M. hernsteini and Mi. n. sp. A, and sample J 22a has M. posthernsteini . The stratigraphic location of these two samples is not clearly indicated at the Costa Imagna section.
The conodont Mi. n. sp. A occurs once at Costa Imagna and this sole occurrence can be used to infer the stratigraphic location of sample J 18c. Three occurrences of M. posthernsteini occur at Costa Imagna. All three occurrences of M. posthernsteini occur within a short stratigraphic range. Ages for samples J 18c and J 22a are calculated based on the age model for the lower portion of Brumano from Muttoni et al. (2010) . Ages for all three occurrences of M. posthernsteini at Costa Imagna were determined and averaged to estimate an approximate age for sample J 22a.
Pignola-Abriola, Sasso di Castalda, and Lagonegro
The magnetostratigraphic record of Pignola-Abriola is correlated to the terrestrial Newark basin by Maron et al. (2015) to construct an age model, providing precise age control for those conodont samples based on their stratigraphic position ( Figure DR1 ) (Rigo et al., 2016) . Samples from Sasso di Castalda and the Lagonegro Section were correlated to Pignola-Abriola following the biostratigraphic correlations of Rigo et al. (2005) and Giordano et al. (2010) . The age model of Maron et al. (2015) was applied to the stratigraphic position of samples that were directly correlated to Pignola-Abriola from the Sasso di Castalda and Lagonegro Section. Samples that were not directly correlated to Pignola-Abriola were assigned ages based on interpolation between established biostratigraphic tie points between these three sections (See Fig. DR1 and Table DR1 ). The ages of the Rhaetian 
18
O samples from the Lagonegro basin revised using this magnetostratigraphic age model now fall into good agreement with stratigraphically equivalent samples from the Sicani basin (Fig. 2) , resolving an apparent discrepancy between these two basins that had been previously ascribed to upwelling at Sicani (Rigo et al., 2012b; Trotter et al., 2015) .
Pizzo Mondello and Portella Gebbia
The main section of Pizzo Mondello was correlated magnetostratigraphically to the Newark basin by Muttoni et al. (2004 Muttoni et al. ( , 2010 to construct a marine-terrestrial age model (Muttoni et al., 2014) . The stratigraphic positions of conodont samples from the Pizzo Mondello section were obtained from Mazza et al. (2012) and were assigned ages based on this Pizzo MondelloNewark Basin age model.
The samples identified as Portella Gebbia in Trotter et al. (2015) come from three floating sections near the main Pizzo Mondello section. We refer to these sections as Floating Section 1 (FS1), Floating Section 2 (FS2), and Floating Section 3 (FS3). These three sections were not sampled for magnetics due to poor exposure and were originally correlated to the main section of Pizzo Mondello based loosely on conodont fauna (Balini et al., 2010 (Giordano et al., 2010; Kozur and Mock, 1991; Rigo et al., 2005) . However, there are no physical stratigraphic bounds on these non-continuous sections and Pizzo Mondello, and the specific biostratigraphic correlations between them and Pizzo Mondello are not readily apparent. Better constraints on FS1 and FS2 were made possible by instead directly correlating them to Pignola-Abriola using conodont biostratigraphy and adjusting their stratigraphic positions in relation to Pizzo Mondello. For example, sample NR 52 from FS2 contains Miskella hernsteini and a conodont assemblage similar to those that characterize sample PR 16 at Pignola-Abriola. Also, NR 52 and PR 16 lack Mockina zapfei, while this form is present in sample NR 51, further supporting this correlation and suggesting that the strata represented by samples 51 and 52 lie somewhere in the zapfeihersteini transition. Importantly, sample NR 6 from FS1 lacks the mid-Sevatian conodont Miskella hernsteini, but contains N steinbergensis, placing it below PR 16 and above PIG7 at Pignola-Abriola. This correlation to Pignola-Abriola shifts both FS1 and FS2 down about 30 m from their original location with respect to Pizzo Mondello (at ~425m) to its new location shown in Figure DR1 (~395m). Moving FS2 down also fills in a biostratigraphic gap at Pizzo Mondello between ~395 and ~405 m, and the assemblages that comprise FS1 and FS2 are in much better agreement with assemblages at Pignola-Abriola. Ages were assigned to samples from FS1 and FS2 using the Pizzo Mondello age model (Muttoni et al., 2014) and closely agree with the ages of complimentary samples at Pignola-Abriola. PR 16 at Pignola-Abriola has an age of 210.80 Ma based on the age model of Maron et al. (2015) , and lowering FS2 yields an age of ~210.80 Ma for sample NR 52 at Pizzo Mondello.
Because we lowered FS1 and FS2 by 30m without stretching or compressing them with respect to the main Pizzo Mondello column, sample NR 2 now correlates to the MPA3n sub reversal at Pignola-Abriola, equivalent to the base of PM11n at Pizzo Mondello (Maron et al., 2015) ( Figure DR1 ). Sample NR 2 best correlates to Pignola-Abriola between samples PIG 7 and PR 16 due to the mix of conodont assemblages that occur in PIG7 and PR 16, further supporting a lower position of FS1 and FS2 from their original position. We note that this hypothesis is explicitly testable by generating magnetic stratigraphy through FS1 and FS2: If NR 52 is indeed of normal magnetization we suggest that it would fall midway through MPA3n at PignolaAbriola. We also hypothesize that the short reversal in PM11n may be found in FS1 and that the PM11n-r transition should be contained within FS2. If both samples NR 2 and NR 6 from FS1 are of normal magnetization, they should fall in the lower portion of MPA3n below sample PR 16 at Pignola-Abriola. Detailed magnetostratigraphy on these floating sections is needed to confirm our correlation and the placement of FS1 and FS2 slightly lower in the Pizzo Mondello section. Alternatively, we suggest that any future geochemical data (e.g., conodont  
Pignola 2
Pignola 2 from the Lagonegro basin contains the Aglianico ash-bed which was dated to be 230.91 ± 0.33 Ma (Furin et al., 2006) and recent magnetostratigraphy (Maron et al., 2017) . However, the age obtained for this ash-bed and the ages assigned for the conodont samples from Pignola 2 by Trotter et al. (2015) were in disagreement. For example, samples P14 and P24 from Pignola 2 were originally assigned age of 232.31 Ma and 231.05 Ma, respectively. However, samples P14 and P24 both occur stratigraphically above the Aglianico ash-bed, therefore, both samples P14 and P24 must be younger than 230.91 Ma. Recently published magnetostratigraphy for Pignola 2 correlates this section to the Newark APTS (Maron et al., 2017) using the date from the Aglianico ash-bed as a tie-in point. An age model was constructed based on the magnetostratigraphic correlation between Pignola 2 and the Newark APTS. Stratigraphic location of samples were obtained from Rigo et al. (2012a) . Sample P14 is the only sample used that is confined by the magnetostratigraphic correlation between Pignola 2 and the Newark -APTS. The age mode was applied to the stratigraphic depth of P14 to obtain a revised age of 230.44 Ma. This revised age resolves the conflict with the date of the Aglianico ash-bed.
Samples P1, P3c, P8, P24, P35, and P37 were not contained within the magnetostratigraphic correlation of Pignola 2 to the Newark -APTS. Revised dates for these samples were extrapolated based on the Pignola 2 age model.
S.2. Atmospheric pCO 2 and Sea-Surface Temperature Regressions
Simple linear regressions were applied to both the rise and fall in atmospheric pCO 2 and the sea-surface temperature anomalies ( Figure DR3 , Table DR2 ) between ~212 and 201 Ma. A period of pCO 2 doubling and halving is identified using linear regression analysis through the paleosol-based atmospheric pCO 2 estimates of Schaller et al. (2015) . The time intervals for the observed doubling and halving are applied to the sea-surface temperature anomaly to identify the magnitude of temperature change that occurs during these intervals ( Figure DR3 ). Samples from the inflection points in both sea-surface temperature and pCO 2 trends (ca. 209 Ma) were included in the regressions for the observed increase and decrease in each record. Conodont samples from Brumano (J279, J270) were excluded from the regression analysis due to their unknown stratigraphic position. Figure DR1 . Bio-and magneto-stratigraphic correlations between the Sicani and Lagonegro basins and the Newark-APTS. Pizzo Mondello magneto-, bio-and litho-stratigraphy modified from Mazza et al. (2012) . Note that sections labeled FS1 and FS2 at Pizzo Mondello have been shifted down uniformly by 30m from their original placement in Balini et al. (2010) . PignolaAbriola magneto-, bio-, and litho-stratigraphy is compiled from Maron et al. (2015) and Rigo et al. (2016) . Sasso di Castalda bio-and litho-stratigraphy is based on Giordano et al. (2010) and Rigo et al. (2005) . Lagonegro section bio-and litho-stratigraphy is modified from Rigo et al. were used in regression analysis for both the rise and fall in sea-surface temperatures. Table DR2 . ESS estimates using a range of pCO 2 estimates from Schaller et al. (2015) . t i = time initial; t f = time final; T i = temperature initial; T f = temperature final.
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